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SUMMARY: 
Improving outcomes for silver trauma requires more active research in this field. 
However, complexity in understanding research priorities and lack of strong evidence 
represent a major obstacle to which areas future research should be directed. 
Therefore, this study protocol aims to build consensus of the top research priorities for 
improving outcomes of injured older adults. This study will also highlight the current 
issues in trauma care for older people and contribute a more collaborative and inter-
disciplinary work among experts who are interested in trauma care for older people. 
This will be achieved by conducting a modified Delphi technique which consists of three 
rounds: 1) a divergent phase to elicit a broad range of views, 2) a convergent ranking 
process (ranking the issues identified in round I), and 3) a consensus meeting 
(determining to the top three issues of those met the predetermined consensus 
threshold in round II). Experts from different disciplines who are interested in silver 
trauma will be invited to participate in this study. This, in turn, will enhance the inter-
disciplinary work among expert who share the same interest to prioritise the issues in 
improving outcomes for injured older adults.
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Abstract 
Introduction: Silver trauma research has several obstacles including complexity in 
determining research priorities and the lack of strong evidence to improve outcomes for 
injured older adults (especially evidence from the United Kingdom). Therefore, this 
study aims to identify, investigate, and prioritise the top research priorities to improve 
outcomes of injured older adults. The study will also highlight the current issues in 
trauma care for older people and contribute a collaborative and interdisciplinary work 
among experts who are interested in trauma care for older people. 
Methods and analysis: The plan of this study protocol will use a three-step modified 
Delphi technique. The process of this plan will consist of a divergent phase to elicit a 
broad range of views, a convergent ranking process in the second round (ranking the 
issues identified in round I), and a consensus meeting in the third round (determining to 
the top three issues of those met the predetermined consensus threshold in round II).  
Ethics and dissemination: The ethical approval of this study is currently underway 
with the University of Leicester, UK. The findings of this study will be published and 






                                                          
1 PhD Paramedic Student, Department of Health Sciences, College of Life Sciences, 
University of Leicester. 
2 Lecturer, Emergency Medical Services Department, College of Applied Medical 
Sciences, King Saud bin Abdulaziz University for Health Sciences.  
3 Professor of Geriatric Medicine, Department of Health Sciences, College of Life 
Sciences, University of Leicester. 





Current literature has a complexity in determining research priorities in the field of 
improving outcomes for injured older adults. For example, several issues around the 
field of prehospital triage of silver trauma were identified in the literature (Chang et al., 
2008; Cox et al., 2014; Garwe et al., 2017; Ichwan et al., 2015; Kodadek et al., 2015; 
Lehmann et al., 2009; Nakamura et al., 2012; Newgard et al., 2016; Staudenmayer et 
al., 2013), however, only some of them were assessed for their impact on outcomes 
(Caterino et al., 2016; Cox et al., 2014; Staudenmayer et al., 2013). Furthermore, those 
issues which were investigated for their impact on outcomes showed conflicting 
evidence. Moreover, the outcomes that are measured in those studies were not proven 
to be the outcomes that should be measured for silver trauma.  
There is an absence of strong evidence in silver trauma research. For example, all 
published studies that investigated the issue of prehospital triage for injured older adults 
applied a retrospective design (Caterino et al., 2016; Cox et al., 2014; Garwe et al., 
2017; Ichwan et al., 2015; Kodadek et al., 2015; Lehmann et al., 2009; Nakamura et al., 
2012; Newgard et al., 2016; Staudenmayer et al., 2013) or incorporated a survey for 
their retrospective analysis (Chang et al., 2008). This suggests a need for high-quality 
research in this field for better understanding of issues in this field and a more active 
intervention to improve the quality of trauma care for older people. This could start by 
working collaboratively with many experts who share the same interest in this field to 
identify and prioritise the most current issues that need to be investigated and analysed 
in research. 
Lack of evidence from the UK for some issues in silver trauma represents an obstacle in 
current clinical practice. For instance, all published studies on prehospital triage of silver 
trauma were from the United States (US) and Australia (Caterino et al., 2016; Chang et 
al., 2008; Cox et al., 2014; Garwe et al., 2017; Ichwan et al., 2015; Kodadek et al., 
2015; Lehmann et al., 2009; Nakamura et al., 2012; Newgard et al., 2016; 
Staudenmayer et al., 2013). There is a report that was published in 2017 from Trauma 
Audit and Research Network (TARN) about major trauma of older people in England 
and Wales which has a section about prehospital triage for this population (Trauma 
Audit and Research Network, 2017). However, this section was restricted to showing 
the general characteristics of prehospital triage for older adults who sustained major 
trauma (ISS >15). Therefore, gathering opinions from UK experts about their deeper 
insight of the current issues for improving outcomes of silver trauma at prehospital and 
in-hospital care along with linking these to the perspectives of other international 
experts would help prioritisation. 
There is also a lack of interdisciplinary work in silver trauma research. It is believed that 
assessing and examining research questions in complex health and social concerns by 
experts and researchers from a diverse range of disciplines should be conducted as 
addressing such questions by single discipline may be not adequate (Canadian 
Institutes of Health Research, 2006; Laberge et al., 2009; Slatin et al., 2004). Although 
conducting interdisciplinary research can be challenging, conducting a consensus study 
among experts from different disciplines could initiate and contribute interdisciplinary 
work among experts from various disciplines who are interested in silver trauma to 
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identify and prioritise research issues in this field and discuss promoting such 
interdisciplinary work in the future research of silver trauma. Drawing upon the issues 
identified in the literature and expert opinion, this study aims to identify, investigate, and 
prioritise the top research questions for improving outcomes of injured older adults. The 
study will also highlight the current issues in trauma care for older people and contribute 
a collaborative and interdisciplinary work among experts who are interested in trauma 
care for older people. Summary of the rationale for conducting this study is presented in 
Figure 1.  
Figure 1: Rationale for selecting a consensus study to determine the top issues in this 
field to enhance research.  
 
Methods and Design: 
The plan of this study protocol will use a three-step modified Delphi technique. The 
process of this plan will consist of an idea generating (divergent) first round, a ranking 
evaluation in the second round, and a consensus meeting in the third round. The plan 
for conducting this study is shown in Figure 2. 
The Delphi technique is a structured process for collecting and extracting information 
from experts by disseminating a series of questionnaires where the opinion feedback is 
controlled (Adler and Ziglio, 1996). This technique is suggested to enhance heuristic 
and informed decision-making (Adler and Ziglio, 1996 and Delbecq et al., 1975). 
Furthermore, this technique works well when the objective is to better understand 
issues or to develop predictions and estimations (Skulmoski et al., 2007). The Delphi 
technique has been applied widely in the area of medicine and prehospital care for the 
goal of prioritising research questions and enhancing programme planning but not has 
been applied to determine research priorities for silver trauma (Efstathiou et al., 2007; 
Jurkovich et al., 2004; Lynch et al., 2001; Nathens et al., 2006; Ota et al., 2008; 
Schneider et al., 2016; Snooks et al., 2015; van de Glind et al., 2016). 
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A study team included a professor in geriatric medicine, two professors in emergency 
medicine and one PhD paramedic student in order to plan this study, monitor its 
progress and assign roles in conducting this study in all rounds and performing its 
analysis. Furthermore, the study protocol and the questionnaires will be assessed by 
external emergency medicine consultants who are interested in geriatric medicine to 
ensure high-quality consensus study. The quality indicators and, in addition, the 
methodologic criteria for reporting Delphi studies in publication proposed by Diamond et 
al. (2014) were considered when developing this protocol. 
Participant Selection 
Approximately 500 experts who are interested in this area of study will be invited to 
participate in all rounds. Those experts are from Trauma Audit and Research Network 
(TARN), the joint Society of Acute Medicine, Royal College of Emergency Medicine and 
British Geriatrics Society special interest group on urgent care for frail older people and 
the joint European Union Society of Emergency Medicine and European Geriatric 
Medicine Society geriatric emergency medicine group. Experts will be invited with the 
expectation of the variation in the opinions among the experts depending on their 
research experience, clinical role, career stage and the area of their clinical practice. 
Delphi Technique: 
Round I – qualitative assessment: 
In the first round, a web-based questionnaire asking participants to identify up to three 
top issues to improve outcomes for injured older adults will be sent through email. This 
will help to direct the focus of the participants to highlight and determine the most 
important issues, depending on their experience, in this field that need to be addressed 
in research. In addition, some demographic data will be collected from the participants 
including their clinical role, specialty, years of experience, and regions of their current 
clinical practice. In this round, the invited experts will have two weeks period to 
participate and respond to this questionnaire through email. After receiving all the 
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completed questionnaires, the study team will collect, review, and form a list of the 
issues identified by the participants for inclusion in round II of this study. The issues that 
share similar ideas will be jointly gathered to form a more representative issue. Others 
which are duplicates or determined by the study team that are not related to the topic 
will be removed from the final list for inclusion in round II.  
Round II- ranking evaluation: 
The second version of this web-based questionnaire will be sent through email to all 
participants in round I of this study. It will include a list of the issues identified by the 
participants in round I. The participants in this round will be asked to rank each issue on 
a 5-point Likert scale (see Table 1). The participants will rank the issues with 
consideration of FINER criteria (Hulley et al., 2007). The questionnaire will remain 
online for two weeks. The inclusion criteria of issues for final evaluation in round III was 
predetermined by the study team (see Table 2). The issues that meet either inclusion or 
non-consensus threshold will be added to the list for round III of the study. Those which 
meet the exclusion threshold will not progress to the next round and therefore will be 
excluded. In case none of these issues reach inclusion or non-consensus threshold, the 
study team will lower the thresholds to get acceptable number of issues that can 
progress to the next of this study. The acceptable number of issues was predetermined 
as the top ten issues which can progress to round III of this study.  
Table 1. Round II 5-point Likert Scale. 
 





Round III- consensus meeting: 
This is the final round in this study where a consensus meeting will be held to determine 
the top three issues in the field of prehospital triage for injured older adults. Experts 
from all across the UK who are interested in this field will be invited to this meeting 
including experts from TARN and others who are interested in this field and work at 
different NHS trusts. A maximum of twenty-five experts will be invited with the 
considerations of selecting experts from different regions, NHS trusts, clinical roles, and 
1 2 3 4 5 
Strongly 
disagree 
Disagree Neither agree 
or disagree. 
Agree Strongly agree 
 
Round I Consensus thresholds 
Inclusion >75% of respondents provide a positive result (four or five) 
on the Likert scale for all criteria. 
Exclusion >75% of respondents provide a negative result (one or 
two) on the Likert scale for all criteria. 
Non-consensus When the proposed priority research question has met 




career stages. After discussing the nature, clinical importance, and current evidence 
around each issue, attendees will be asked to prioritise the top three issues that need to 
be addressed in current research using a grading scale (see Table 2). The three issues 
with the highest mean values will be determined in the meeting. The study team will 
also take the opportunity in this consensus meeting to discuss with the experts the best 
study design to answer each issue and the strategies to enhance a more collaborative 
and inter-disciplinary work in order to achieve high-quality research in this field. 





Percentage, interquartile range (IQR), and mean will be used to assess and analyse the 
demographic information and the ranking scales. In the first round, percentages will be 
used to assess the demographic information. In the second round, percentage will be 
used to determine the issues ranked on a 5-point Likert scale for inclusion in round III of 
this study and IQR will be applied to assess outliers which can be discussed during the 
consensus meeting in round III. In the final round, mean will be used to determine the 
top three issues for improving outcomes for injured older adults.  
Ethical Considerations: 
Ethical approval will be obtained from the University of Leicester before conducting this 
study. The invited participants in round I and round II will initially receive a consent form 
in the online questionnaire at the first round asking them to whether accept or reject 
their participation in this study before going ahead and completing the questionnaire. 
The consent will also declare that the participants’ deidentified responses about their 
demographic information and ranking scale in round I and round II could be used in 
future reiterations and further analyses. In the consensus meeting, the facilitator will ask 
the invited the participants to complete a written consent before conducting the meeting. 
All collected anonymised data will be secured in a protected secure network to which 
only the study team members will have access.  
Discussion: 
Building consensus in healthcare research is crucial when an assent of the opinions is 
not existed due to the lack of information or when there is a conflicting evidence of a 
certain issue (Jones and Hunter, 1995). The value of applying this method lies within 
assessing the extent of the agreement (consensus measurement) and resolve 
disagreement (consensus development) (ibid.). Applying a Delphi technique will help in 
getting more expert responses and providing the opportunity to get the opinions of 
experts worldwide who treat and manage patients of various demographics and socio-
economic status. However, this will prevent the exploration and discussion about the 
reasons of disagreement as this technique does not require face-to-face meeting and, 
therefore, will affect the modification of the opinions in such a study applying this 
Rank First Second Third 
Points 3 2 1 
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technique (Jones and Hunter, 1995). Unlike this technique, Nominal Group Technique 
(NGT), which is another example of consensus methods, is a structured face-to-face 
meeting and consists of two rounds (ibid.). Although conducting face-to-face meeting in 
this method could be beneficial, a previous evidence contended that this method has 
several limitations as it could lead to false consensus if diversity in prioritizing opinions 
is present, may have a selection bias of participants, and require expert facilitator (Van 
Teijlingen et al., 2006). As a result, this study will apply a modified method of these two 
techniques called the modified Delphi technique in order to get the maximum benefits 
and minimise the limitations of both techniques. This will be achieved by applying a 
questionnaire in the first and second round to assess consensus measurement and 
conducting a face-to-face consensus meeting in the third round to assess the 
consensus development. 
The aim of structuring any consensus method is to get the maximum benefits of 
informed decision making from a panel of experts of a certain issue in practice (process 
gain) and minimise the disadvantages associated with such a decision-making (process 
loss), in particular the domination by participants or professional interests (Jones and 
Hunter, 1995). As a result, this study will start, in the first round, with an open question 
to allow participants to explore, assess, and submit their ideas without imposing any 
ideas and views which may alter the final outcomes of this study. Furthermore, 
anonymity of the responses in all rounds will be ensured. In addition, an expert 
facilitator will be present in the third round who is going to ensure providing equal 
chance for expert to view and discuss their opinions without affecting the anonymity of 
their ranking of the issues.  
This study aims to identify, assess, and prioritise the issues for improving outcomes for 
injured older adults that need to be addressed in research. A modified Delphi technique 
will be applied in order to maximise the benefits of applying consensus method in this 
topic and miminise its disadvantages. The study will also seek determining the best 
study design to answer each issue and discussing the strategies for a collaborative and 
interdisciplinary work to improve outcomes for injured older adults.             
Dissemination Plan: 
The findings of this study will be published in a peer-reviewed journal which, in turn, will 
add a great value in the contribution of future research and the enhancement of more 
collaborative and interdisciplinary work in this area of interest. Furthermore, these 
findings will be presented in relevant regional, national, and international conferences. 
Moreover, the results of the study will be submitted to TARN to plan the next steps for 
applying these findings in future research. 
Acknowledgment: The authors would like to thank Prof. Jay Banerjee, Prof. Fiona 
Lecky, Prof. Tim Coats, Dr. Christopher Carpenter, Dr. Glenn Arendts, and Dr. Ian 
Sammy for their review and feedback of this protocol. 




Adler, M. and Ziglio, E. (1996). Gazing into the oracle: The Delphi method and its application to 
social policy and public health. Jessica Kingsley Publishers. 
Canadian Institutes of Health Research., (2006). Interim Evaluative Study of the Interdisciplinary 
Health Research Team Program and the Community Alliance for Health Research Program. 
Available at: http://www.cihr-irsc.gc.ca/e/documents/IHRTandCAHRinterimevaluation_final.pdf. 
(Accessed: 12 May 2019). 
Caterino, J.M., Brown, N.V., Hamilton, M.W., Ichwan, B., Khaliqdina, S., Evans, D.C., Darbha, 
S., Panchal, A.R. and Shah, M.N. (2016). Effect of Geriatric‐Specific Trauma Triage Criteria on 
Outcomes in Injured Older Adults: A Statewide Retrospective Cohort Study. Journal of the 
American Geriatrics Society, 64(10), pp.1944-1951. doi:10.1111/jgs.14376  
Chang, D.C., Bass, R.R., Cornwell, E.E. and MacKenzie, E.J. (2008). Undertriage of elderly 
trauma patients to state-designated trauma centers. Archives of surgery, 143(8), pp.776-781. 
doi:10.1001/archsurg.143.8.776  
Cox, S., Morrison, C., Cameron, P. and Smith, K. (2014). Advancing age and trauma: Triage 
destination compliance and mortality in Victoria, Australia. Injury, 45(9), pp.1312-1319. 
doi:10.1016/j.injury.2014.02.028  
Delbecq, A.L., Van de Ven, A.H. and Gustafson, D.H. (1975). Group Techniques for Program 
Planning: A Guide to Nominal Group and Delphi Processes. Scott, Foresman Glenview. 
doi:10.1177/002188637601200414  
Diamond, I.R., Grant, R.C., Feldman, B.M., Pencharz, P.B., Ling, S.C., Moore, A.M. and Wales, 
P.W. (2014). Defining consensus: a systematic review recommends methodologic criteria for 
reporting of Delphi studies. Journal of clinical epidemiology, 67(4), pp.401-409. 
doi:10.1016/j.jclinepi.2013.12.002  
Efstathiou, N., Ameen, J. and Coll, A.M. (2007). Healthcare providers’ priorities for cancer care: 
a Delphi study in Greece. European Journal of Oncology Nursing, 11(2), pp.141-150. 
doi:10.1016/j.ejon.2006.06.005  
Garwe, T., Stewart, K., Stoner, J., Newgard, C.D., Scott, M., Zhang, Y., Cathey, T., Sacra, J. 
and Albrecht, R.M. (2017). Out-of-hospital and inter-hospital under-triage to designated tertiary 
trauma centers among injured older adults: a 10-year statewide geospatial-adjusted analysis. 
Prehospital emergency care, 21(6), pp.734-743. doi:10.1080/10903127.2017.1332123  
Hulley, S.B., Newman, T.B. and Cummings, S.R. (2007). Designing clinical research. Lippincott 
Williams & Wilkins. 
Ichwan, B., Darbha, S., Shah, M.N., Thompson, L., Evans, D.C., Boulger, C.T. and Caterino, 
J.M. (2015). Geriatric-specific triage criteria are more sensitive than standard adult criteria in 
identifying need for trauma center care in injured older adults. Annals of emergency medicine, 
65(1), pp.92-100. doi:10.1016/j.annemergmed.2014.04.019  
Jones, J. and Hunter, D. (1995). Consensus methods for medical and health services research. 
BMJ: British Medical Journal, 311(7001), p.376. doi:10.1136/bmj.311.7001.376  
Jurkovich, G.J., Rivara, F.P., Johansen, J.M. and Maier, R.V. (2004). Centers for Disease 
Control and Prevention injury research agenda: identification of acute care research topics of 
 ii 
 
interest to the Centers for disease Control and Prevention–National Center for Injury Prevention 
and Control. Journal of Trauma and Acute Care Surgery, 56(5), pp.1166-1170. 
Doi:10.1097/01.ta.0000127764.98514.99  
Kodadek, L.M., Selvarajah, S., Velopulos, C.G., Haut, E.R. and Haider, A.H. (2015). 
Undertriage of older trauma patients: is this a national phenomenon?. journal of surgical 
research, 199(1), pp.220-229. doi:10.1016/j.jss.2015.05.017  
Laberge, S., Albert, M. and Hodges, B.D. (2009). Perspectives of clinician and biomedical 
scientists on interdisciplinary health research. Cmaj, 181(11), pp.797-803. 
doi: 10.1503/cmaj.090661 
Lehmann, R., Beekley, A., Casey, L., Salim, A. and Martin, M. (2009). The impact of advanced 
age on trauma triage decisions and outcomes: a statewide analysis. The American Journal of 
Surgery, 197(5), pp.571-575. doi:10.1016/j.amjsurg.2008.12.037  
Lynch, P., Jackson, M. and Saint, S. (2001). Research Priorities Project, year 2000: establishing 
a direction for infection control and hospital epidemiology. American journal of infection control, 
29(2), pp.73-78. doi:10.1067/mic.2001.112734  
Nakamura, Y., Daya, M., Bulger, E.M., Schreiber, M., Mackersie, R., Hsia, R.Y., Mann, N.C., 
Holmes, J.F., Staudenmayer, K., Sturges, Z. and Liao, M. (2012). Evaluating age in the field 
triage of injured persons. Annals of emergency medicine, 60(3), pp.335-345. 
doi:10.1016/j.annemergmed.2012.04.006  
Nathens, A.B., Cook, C.H., Machiedo, G., Moore, E.E., Namias, N. and Nwariaku, F. (2006). 
Defining the research agenda for surgical infection: a consensus of experts using the Delphi 
approach. Surgical infections, 7(2), pp.101-110. doi:10.1089/sur.2006.7.101  
Newgard, C.D., Holmes, J.F., Haukoos, J.S., Bulger, E.M., Staudenmayer, K., Wittwer, L., 
Stecker, E., Dai, M., Hsia, R.Y. and Western Emergency Services Translational Research 
Network (WESTRN) Investigators., (2016). Improving early identification of the high-risk elderly 
trauma patient by emergency medical services. Injury, 47(1), pp.19-25. 
doi:10.1016/j.injury.2015.09.010  
Ota, S., Cron, R.Q., Schanberg, L.E., O'Neil, K., Mellins, E.D., Fuhlbrigge, R.C. and Feldman, 
B.M. (2008). Research priorities in pediatric rheumatology: the Childhood Arthritis and 
Rheumatology Research Alliance (CARRA) consensus. Pediatric Rheumatology, 6(1), p.5. 
doi:10.1186/1546-0096-6-5  
Schneider, P., Evaniew, N., Rendon, J.S., McKay, P., Randall, R.L., Turcotte, R., Vélez, R., 
Bhandari, M. and Ghert, M. (2016). Moving forward through consensus: protocol for a modified 
Delphi approach to determine the top research priorities in the field of orthopaedic oncology. 
BMJ open, 6(5), p.e011780. doi:10.1136/bmjopen-2016-011780  
Skulmoski, G.J., Hartman, F.T. and Krahn, J. (2007). The Delphi method for graduate research. 
Journal of Information Technology Education: Research, 6(1), pp.1-21. doi:10.28945/199  
Slatin, C., Galizzi, M., Melillo, K.D., Mawn, B. and Phase in Healthcare Research Team., (2004). 
Conducting interdisciplinary research to promote healthy and safe employment in health care: 
promises and pitfalls. Public health reports, 119(1), pp.60-72. doi: 10.1016/j.phr.2004.03.012  
Snooks, H., Evans, A., Wells, B., Peconi, J. and Thomas, M. (2015). What are the highest 
priorities for research in pre-hospital care? Results of a review and Delphi consultation exercise. 
Australasian Journal of Paramedicine, 6(4). doi:10.33151/ajp.6.4.471  
 iii 
 
Staudenmayer, K.L., Hsia, R.Y., Mann, N.C., Spain, D.A. and Newgard, C.D. (2013). Triage of 
elderly trauma patients: a population-based perspective. Journal of the American College of 
Surgeons, 217(4), pp.569-576. doi:10.1016/j.jamcollsurg.2013.06.017  
Trauma Audit and Research Network., (2017). Major Trauma in Older People. Available at: 
https://www.tarn.ac.uk/content/downloads/3793/Major%20Trauma%20in%20Older%20People%
202017.pdf. (Accessed: 14 March 2019). 
Van de Glind, I., Berben, S., Zeegers, F., Poppen, H., Hoogeveen, M., Bolt, I., van Grunsven, P. 
and Vloet, L. (2016). A national research agenda for pre-hospital emergency medical services in 
the Netherlands: a Delphi-study. Scandinavian journal of trauma, resuscitation and emergency 
medicine, 24(1), p.2. doi:10.1186/s13049-015-0195-y  
Van Teijlingen, E., Pitchforth, E., Bishop, C. and Russell, E. (2006). Delphi method and nominal 
group technique in family planning and reproductive health research. Journal of Family Planning 
and Reproductive Health Care, 32(4), pp.249-252. doi:10.1783/147118906778586598  
 
 
 
 
 
 
